
Stave Irradiation
• See setup on next page

• Before irradiation
– IR imaging done with water coolant at 20.60C, flow rate of 1 liter/min, 7.1

W/module

• First irradiation
– Stave in vessel with nitrogen atmosphere.

– Module #1(M1) end closest to source

– Stave in vertical position in ring source

– Maximum dose is 50 Mrad but varies along stave - how much is TBD.

– IR imaging done with water coolant at 20.80C, 1 liter/min, 7.1 W/module

– Before and after images follow

– Paint quality varies(some bubbles). This affects thermography.

– Room temperature can vary by up to 2C, which affects measurement

– Error on comparison measurement around 2C(guess)
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Module 1 - Before Module 2 - Before

Module 1 - After Module 2 - After



Module 3 - Before Module 4 - Before

Module 3 - After Module 4 - After



Module 5 - After Module 6 - After

Module 5 - Before Module 6 - Before



• Conclusions after first irradiation

• Max temperature rise is <40C
comparing hottest points

• Size of warmer regions increases
after irradiation

• There is already large spread in
temperature on module before
irradiation..

Module 7 - Before

Module 7 - After



Thermography After 2nd Irradiation
• Modules 7-13 only

• Operating conditions
– Water temperature 20.7C

– Water flow 1.02 l/min

– Power per module about 7.0±0.1W

– Other modules are masked off except one viewed.

• In the next pages, three thermograms are shown -
original(before any irradiation), after 1st
irradiation, after 2nd irradiation.

• Order is shown on next page



Before Irradiation

After 1st irradiation After 2nd irradiation



Module 7



Module 8



Module 9



Module 10



Module 11



Module 12



Module 13


